The essential oil contents of the fruit and seeds of Pycnocycla nodiflora Decne. ex Boiss. growing wild in southern Iran were found to be 0.05% and 0.1% (v/w), respectively based on the fresh weight. The oils were analyzed by GC and GC-MS. Twenty-eight and twenty-seven constituents, representing 94.7% and 89.6% of the oils were identified, respectively. The major components of the P. nodiflora fruit oil were identified as E-sesquilavandulol (18.6%), spathulenol (11.9%), δ-cadinol (9.0%), t-cadinol (8.9%) and β-caryophyllene (7.9%), while the main components of that of the seeds were characterized as E-sesquilavandulol (17.2%), lavandulyl acetate (13.5%), β-caryophyllene (11.1%), bicyclogermacrene (10.5%), δ-cadinol (9.0%) and t-cadinol (6.8%).
Plants of the Apiaceae family are rich in secondary metabolites of high economic and medicinal value, including flavonoids, coumarins, acetylenes, terpenes and essential oils [1] . It is well known that the occurrence of essential oils and oleoresins is a characteristic feature of this family [2] .
Pycnocycla is a genus of the Apiaceae family, the Apioideae subfamily, and the Echinophoreae tribe and comprises about 20 species of herbaceous perennial, multicaulis and spinous plants widely distributed in tropical and subtropical regions [3] . Pycnocycla is represented by eight species in Iran, all of which are either native or endemic [4] . Some reports on the phytochemical analyses of this genus can be found in the literature. The chemical compositions of the essential oils derived from the aerial parts of P. nodiflora Decne. ex Boiss. [3] , P. aucherana Decne. ex Boiss. [5] , P. spinosa Decne. ex Boiss [6, 7] , P. musiformis Hedge & Lamond [8] and P. flabellifolia (Boiss.) Boiss. [1] have been studied, including one report on the essential oil composition of the flowering aerial parts of P. nodiflora from Iran [3] . However, there was no previous study of the volatile components of P. nodiflora fruits and seeds. Based on this and the significant pleasant odor of the fruits and seeds, we were prompted to investigate the volatile oil composition of these parts of P. nodiflora for the first time. Table 1 shows the list of compounds whose GC/MS concentration is not less than 0.1% of total peak concentration. Twenty-eight and twenty-seven components were identified in the fruits and seeds oils respectively, which presented about 94.7% and 89.6% of the total compositions.
The major components of P. nodiflora fruit oil were identified as E-sesquilavandulol (18.6%), spathulenol (11.9%), δ-cadinol (9.0%), t-cadinol (8.9%) and β-caryophyllene (7.9%), while the main components of that of seeds were characterized as E-sesquilavandulol (17.2%), lavandulyl acetate (13.5%), βcaryophyllene (11.1%), bicyclogermacrene (10.5%), δ-cadinol (9.0%) and t-cadinol (6.8%). P. nodiflora fruit oil comprised seven monoterpenoids (9.1%), seventeen sesquiterpenoids (83.6%), three hydrocarbons (1.5%) and one fatty acid, while the seed oil ªCompounds listed in order of elution. b KI (Kovats index) measured relative to n-alkanes (C 9 -C 28 ) on a non-polar DB-5 column under conditions listed in the experimental section.
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The presence of E-sesquilavandulol, δ-cadinol, t-cadinol and β-caryophyllene as the main components in both oils with nearly the same amounts is noticeable. The absence of lavandulyl acetate in the fruit oil, one of the seed oil's main components (13.5%), is remarkable. α-Pinene and E-nerolidol acetate were also absent in the fruit oil, while they were found in the seed oil. Bicycloelemene, hedycaryol, β-eudesmol, O-menth-8-ene and Z-Z-farnesol were only found in the fruit oil. The similarities of the seed and fruit oils were based on the presence of, δ-cadinol, α-humulene, Z-β-farnesene, β-caryophyllene, α-copaene, t-cadinol, terpinene-4-ol acetate, bicyclogermacrene, and especially E-sesquilavandulol, in both oils, in nearly the same amounts.
A comparison of these results with the literature showed differences between the oil of P. nodiflora aerial parts and that of the seeds. The aerial parts oil was somehow similar to the fruit oil. β-Eudesmol (34.3%), hexadecanoic acid (11.5%) and spathulenol (6.9%) were identified as the major components of the aerial parts [3] and these components were found only in the fruit oil. Climatic and ecological conditions, plant organ and vegetative cycle stage are possibly the main reasons for these differences.
Experimental
Plant material: Fresh fruits of P. nodiflora were collected in June 2014 from the Doroodi region, Hadji Abad County, Hormozgan Province, Iran: (28°18′38″N 55°54′28″E, 1100m) . A specimen was identified by R. Asadpour and a voucher was deposited in the Herbarium of the Pharmaceutical Sciences Branch, Islamic Azad University (IAUPS), Tehran under code number 967-APN.
Seeds were removed from the fruits and both were separately submitted to hydrodistillation in a Clevenger-type apparatus for 3 h. At the end of distillation the oils were collected, dried with anhydrous Na 2 SO 4 , measured, and transferred to clean glass vials and kept at a temperature of −18°C for further analyses.
Analysis of the essential oil:
Oil sample analysis was performed on a Hp-6890 gas chromatograph (GC) equipped with a FID and a DB-5 capillary column, 30 m × 0.25 mm, 0.25 μm film thickness, temperature programmed as follows: 60°−240°C at 4°C/min. The carrier gas was N 2 at a flow of 2.0 mL/min; injector port and detector temperature were 250°C and 300°C, respectively. Samples were separately injected by splitting and the split ratio was 1:10. GC/MS analysis was performed on a Hewlett-Packard 6890 /5972 system with a DB-5 capillary column (30 m × 0.25 mm; 0.25 μm film thickness). The operating conditions were the same as described above, but the carrier gas was He. Mass spectra were taken at 70 eV. Scan mass range was from 40-400 m/z at a sampling rate of 1.0 scan/s. Quantitative data were obtained from the electronic integration of the FID peak areas. The components of the oils were identified by their retention time, retention indices, relative to C 9 -C 28 n-alkanes, computer matching with the WILEY275.L library and by comparison of their mass spectra with those of authentic samples or with data already available in the literature [9, 10] . The percentage of the composition of the identified compounds was computed from the GC peaks areas without any correction factors and was calculated relatively.
